INTRODUCTION
Anti -TB drug resistance largely arises when patients with the disease are prescribed suboptimal regimen not conforming to international recommendations in terms of the combination, dosage and duration for which the drugs are prescribed, or when patients for a number of Along with HIV/AIDS, MDR TB is the most important threat to TB control. Countries with a high MDR -TB prevalence generally have a history of poor TB control. The major barrier to MDR-TB treatment is the high cost of second -line drugs which are at least 300 times more expensive than first-line drugs based on Green Light Committee (GLC) prices and between 1000 -3000 times more expensive when market prices are used. In Nepal these second line drugs are given to the patients free of charge. Additional barriers include extensive laboratory requirements to conduct culture and drug susceptibility testing (DST), severe adverse events associated with second-line drugs and fear of non response or development of resistance to second -line drugs. In addition, private practitioners and public providers not linked to the NTP diagnose and treat MDR-TB patients in many countries including China and India which account for 35% of the global TB case-load, and treatment practices often fail to meet acceptable standards. The misuse of second-line drugs could lead to the creation of TB strains resistant to all known anti-TB drugs.
MDR-TB problem in Nepal:
In Nepal MDR-TB management services are available from all five Regions of the country.
In Nepal previous work has shown that MDR -TB is a public health problem. Since 1996, surveillance of anti-tuberculosis drug resistance has been conducted with the co-operation of the World Health Organization, the National TB centre and GENETUP. The proportion of MDR-TB among new cases in Nepal, has fluctuated from a little over 1% to 3.6% in the surveys that have been conducted since 1996 making the trend difficult to interpret. In 2015 WHO estimates that there were 1500 (CI: 950-2100) MDR-TB cases in Nepal. The proportion of new cases with multidrug-resistant TB (MDR-TB) was 2.2% among new cases and 15.4% among retreatment cases based on survey carried out in 2011/12, and new surveillance on MDR-TB has not been done in recent years. In 2014/15, total of 379 MDR-TB and 71 XDR TB were enrolled for treatment. Treatment Success Rate (TSR) of MDR patients was 71%, however the TSR of XDR is low at 33%. Total of 22 deaths among MDR Cases and 3 deaths in XDR were reported in 2014/15. The drug resistant pattern in Nepal showed much higher levels of resistance to fluoroquinolones (36%). Among the MDR patients, 8% further develop XDR . (1) 
Constraints and challenges in MDR-TB case management in Nepal:
Lack of socio-economic support for patients and infection are key challenges for optimal performance of MDR-TB management in Nepal. Lack of focal staff at central level is another key constraint. Also MDR -TB management programme is managed through existing staff within PHC who received no extra remuneration or incentives for the additional responsibility (1) .
Magnitude of adherence and non-adherence:
The gap between the medication prescribed by the health care provider and that taken by the patient is wide. Based on a number of rigorous reviews from the studies done in developed countries, it has been found that the adherence among patient suffering from chronic diseases only 50% on an average. The magnitude and impact of poor adherence in developing countries is assumed to be even higher. Hence, the impact of poor adherence grows as the burden of chronic diseases grows worldwide. Poor adherence is the primary reason for suboptimal clinical benefit . It causes medical and psychosocial complications of diseases reduce patients' quality of life, and wastes health care resources. Taken together, these direct consequences impair the ability of health care systems around the world to achieve population health goals. Adherence problems are observed in all situations where the self-administration of treatment is required, regardless of type of diseases, disease severity, and accessibility to health resources. Medication adherence can be surprisingly low even among inpatients when they are on self-administration programmes
(3).
With regard to treatment non-adherence, several qualitative studies reported different factors associated to it; they are related to poor socioeconomic position of patients (4) ., inadequate and poor health care delivery system (5) (6) , treatment related problems like dissatisfaction with the treatment due to medication side effects (7) and patients related factors like lack of understanding of adherence (8) , equating well being with cure (9) ,etc.
These all above mentioned studies amply indicate that the perceptions, beliefs, experiences and knowledge of individual about chronic diseases like TB have important bearing in interpretation of symptoms, give those meanings, decide with whom to consult, and how long remain in the treatment. We are not aware of any study from SAARC region dealing with all these aspects related to MDR-TB and its treatment. Hence the aim of this study was to achieve the following objectives.
Objectives:
General Objectives:
To find out factors, conditions and barriers relating to adherence to MDR-TB treatment in Nepal and to find out knowledge, perceptions, attitudes, practices, beliefs, and experiences of service users and service providers about MDR TB and its management.
Specific Objectives:
1. To find out factors affecting patients' adherence to MDR -TB 2. To find out service users and service providers knowledge, perceptions, attitudes, practices, and beliefs, about MDR TB and its management.
METHODOLOGY

Study settings:
Selected institutions in Nepal where MDR-TB treatment were carried out was the focal point for the study.
Study design:
This study used qualitative research methods to address the research objectives. Qualitative research is defined as any kind of research that produces findings not arrived at by means of statistical procedure or other means of quantification. The application of qualitative methods allows the researcher to study selected issues in depth and detail (10) . Following qualitative methods were use for this study.
Focus Group Discussion 2. Semi structured interviews
Sample size and sampling:
Qualitative studies generally focus in depth on a relatively small number of cases selected purposefully. There are no hard and fast rules for sample size in qualitative research. As Hudelson points out (1994)" The sample size will depend on the purpose of the research., the specific research questions to be addressed, what will be useful, what will have credibility, and what can be done with available time and resources (11) ."
In qualitative sampling, the selection of respondents continues until the point of redundancy (saturation). When new interviews no longer yield new information and all potential sources of variation have been adequately explored, sampling may stop (12) . Considering all these factors, for semi structured interviews, fifty (50) MDR TB patients were enrolled from the five MDR-TB treatment centres in Nepal. On an average seven to 10 individuals participated in the one to one and half hour sessions .A trained health worker conducted these FGDs using a set questionnaire. The FGD with the participants were held during the day in an open space, where the participants and moderator of the FGD sat together in a circle. During the FGD with MDR-TB patients, others were kept out of the vicinity. Staff of the National TB programme was asked not to be present so that participants would feel free to voice their honest perception about barriers faced by MDR-TB patients.
Semi structured interviews:
Semi-structured qualitative interviews were conducted with 50 MDR-TB patients, who were taking the second line Anti TB drugs. Interviews were conducted, with the help of an interview guide in Nepali language as it is the vernacular language of the informants. During interview every effort was taken to maintain privacy of the patient. Children (age below 15 years) were excluded from the study
Ethical Issues:
Permission from relevant authorities Director NTC, Regional Directors, District TB and Leprosy Control Officers etc) was taken before commencement of the study.
Verbal informed consent was obtained from patients before starting interviews. Confidentiality of the status of patients was maintained at all times.
Analysis of data:
Focus Group Discussion: Analysis of data was done using following steps Semi structured questionnaire was analysed using SPSS software. In the literate group educational status was divided into 3 groups as primary, secondary and higher education. All current employed patients (6) worked as farmers. 
Results:
Knowledge of TB and MDR-TB
There were five questions concerning about knowledge in terms of causes of tuberculosis, duration of treatment for both TB and MDR-TB, impact of irregular or defaulter treatment, curability and spread from one patients to another. Quality of services:
Quality of services was assessed in terms of waiting time per visit, information given to the patients about TB and MDR-TB and its treatment and side effects, relationship between patients and health care providers to get high compliance of patients with treatment and facilities available at clinics.
Waiting time: No information was given 00 00 
Total
100%
Major Finding of FGD:
The participants (MDR-TB patients and their relatives) demonstrated a basic knowledge of the symptoms of TB, causes and spread of TB. Whereas Health workers, DOTS Committee members and cured TB patients had more in-depth knowledge. Most said they knew it was an infectious disease that caused coughing up blood sometimes along with weight loss and fever. Majority of the health workers and DOTS committee members in every FGD stated that do not have any fear to treat and care for TB patients. They know TB is a treatable disease.
Many participants agreed that men and economically poor people are more prone to be infected by TB.. The reasons for this might be that men moves more outside and habituated to smoke more than females. Most of the participants including health workers group mentioned that there is a strong relation between TB/ MDR-TB and poor nutrition. They further stated poor people cannot afford enough nutrition; hence they are more vulnerable to develop TB and MDR-TB.
Many participants in the MDR-TB group stated that they trust the government health workers more as compared to the traditional healers and private sector medical personnel. In answer to the question -why patients would feel more comfortable going to the government doctor?, the answer came up as they feel comfortable with the services given by them and they are assured about the medicine quality which is given by government health workers. Many MDR-TB patients and cured TB patients stated health workers are co operative and helpful. They feel health workers are part of their family and understand their problems. They are easy to communicate with and most of all, they feel confident that they will keep their health problem a secret.
Most people received their information about TB from, Television, Radio and print media. Some participants in the relatives of MDR-TB group learned about the disease from the patents and from the treatment centre. About half of the MDR-TB patients group had seen posters visual aids demonstrating symptoms or some kind of information about TB especially in and around treatment centre.
Majority of the MDR-TB patients and relatives of the MDR-TB patient pointed out that MDR-TB is a 'dangerous' illness. This result in loss of weight and weakness associated with inability to work. In consequence the patient leaves the job or reduces the routine activity.
Based on the FGDs with health workers, following areas were identified as those within which the health workers played key roles. The first response of HCWs in Nepal, when asked about how to address the problems of non adherence, they often stated that a tracing system needs to be initiated. The health workers spent most of the time in patient care activities and this was the most important part of their work. This attitude of health workers is encouraging as health workers are the primary persons responsible for educating patients and their family members about MDR-TB and its management. But majority of health workers stated that they need self protection equipments like face marks for protection against the disease.
During FGD, majority of participants agree that patients prefer to attend Central Region clinics, because they think clinics in the Central Region have more facilities than other regions. Majority of DOTS Committee members, cured TB patients suggested that health care workers should intensively supervise patients because they may discontinue treatment.
Cured TB patients, DOTS Committee members and health workers acknowledged that the use of unqualified private practitioners before government medical services was wide spread and this is the main reason for spread of MDR-TB in Nepal. Few MDR-TB patients stated that they had used traditional healers previously. Motivation for using traditional medicine varied but many patients claimed to have done so because of easy access, confidentiality, local availability and on the advice of others. All participants in the FGDs thought most MDR-TB patients could not afford the fares to attend treatment clinic, and felt women experience more problems due to lower income. Nearly half of the female MDR-TB patients interviewed stated that they would prefer a female health worker to deliver their treatment.
Barriers to DOT for MDR-TB patients in the Central Region:
(a) Financial Barriers:
Majority of participants in all FGDs agreed financial problems were most common barrier for patient's to adhere to long duration of treatment. Majority of MDR-TB patients were either staying in rented home or relative's home which is in close proximity to the clinic. Usually they spend 3000-5000 NRs per month for accommodation and other expenses. One patient said that, he has sold one of his parents land to get the money to pay the expenses. The general consensus was that a very small percentage of patients from study population had access to their own source of income. Many depend on the family members for their expenses. Some patients arranged this money from loans with high interest rates. Many patients, Health Workers/ DOTS Committee members/ relatives of patients indicated that financial aid would improve the system.
(b) Stigma and discrimination in the society:
The majority of MDR-TB patients said that in general they would inform their family members if they found they are having MDR-TB but they might be afraid to tell outsiders especially land lord. Some patients feared that they will not get accommodation if land lord know about their disease status. Hence, they have a tendency to hide the disease. In addition, most felt that, if unmarried female patients were exposed that they have the disease, they might experience difficulty to get married
Major barriers to get DOT in Western Region:
-Less cooperation from family, mostly for the female -Long distance to treatment Centre from the house. Since there is no provision of lodging nearby the Centre. -Financial constraints. Loss of employment and earning.
Barriers to DOT for MDR-TB patients in the Far Western Region
-Lack of financial support for the treatment. Though the medicine is free of cost, most of the participants revealed that the patients loose their job because of the disease.
-Lack of adequate family and social support.
-Side effects of the anti TB drugs (weakness, psychological stress, depression, irritation, anxiety, gastritis, headache, loss of memory power, joint pain, itching and numbness of feet).
Barriers to DOT for MDR-TB patients in the Eastern Region
-Long distance to travel -Side effects of the drugs -Financial problems -Stigma and discrimination from the community
Barriers to DOT for MDR-TB patients in the Mid Region
-Long distance to travel -Side effects of the drugs -Financial problems -Stigma and discrimination from the community
DISCUSSION
Although the aetiology of tuberculosis can be traced to Mycobacterium, it has frequently been observed that there is a predisposition for the disease among populations with low socio -economic status. Relevant observations can be made on a global scale, where the highest burden from the disease is observed in developing countries, as well as within countries, where the disease is largely confined to sub populations within various characteristics of socio-economic deprivation such as homelessness or absolute poverty
(13)(14)(15).
Insufficient patients compliance to anti TB drugs has repeatedly been proposed as one of the main causes of the ineffectiveness of many tuberculosis control programs, and a variety of contributing socio-economic factors have been described .
Socio-economic factors:
In the present study the youngest age of MDR-TB patients was 22 years and oldest was 61 years. ) " the women sit by the fire every day , as many women smoke, so they expect to cough and even they do go to the health clinic they may not report their cough as a symptom ". The study showed that the 44 out of 50 MDR-TB patients were currently unemployed. Most of the patients were in employment had stopped working due to their ill health. This shows the MDR-TB population is mainly the work force and thus the morbidity and mortality that TB population suffer will affect the economy, as well as the cost to the health services in the country.
In this study 44% were never married. Two percent of the respondents reported separation from their spouse. The divorce rate of study population was very low (2%).This may be due to sociocultural practices prevailing in the SAARC region especially Nepal where divorce is unacceptable by the society. The majority of MDR-TB patients had received either no or primary education. Few 5.6% made it to higher education. Many studies conducted in the past revealed that low education level was significant predictor for non-adherence (22) . Hence these uneducated patients should be monitored carefully for treatment adherence by the health care workers.
Knowledge, perception belief of TB and MDR-TB:
Patients' perception of the implication of tuberculosis symptoms, their beliefs and attitudes are potential determinants of compliance (23) . The sensation of being cured due to resolution of symptoms, even though treatment has not been completed, has been found to be a common reason for discontinuation of treatment (20) .
The present study revealed that only 40% of MDR-TB knew causes of tuberculosis was some kind of organism, the rest mentioned causes of tuberculosis was smoking, alcohol, hard work, heredity and didn't know. Similarly poor knowledge was observed in the questions related to mode of spread. This result was found similar with the result of study done in Vietnam (24) . In the study from Kenya (25) , Liefgoohe et al (1997) also found that informants believed their TB was caused by life style and eating habits, drinking "traditional alcohol" and smoking cigarettes as well as sharing facilities with TB patients, findings which are in conformity with the present study. This misunderstanding was thought to be linked to the long time history of tuberculosis in developing countries. It was evident that they still seem to keep traditional ideas on tuberculosis, which reflected in their awareness. In comparison to this, knowledge on duration of treatment, impact of irregular treatment, and curability were satisfactory among study population.
Perception is important factor to change behaviour and implement knowledge in daily life. Studies have shown that higher compliance to TB treatment is associated with patients who knew the TB as the cause of some kind of micro -organism compared to those who mentioned other causes like smoking and alcohol. It is true that who believe TB caused by alcohol, smoking and other cause; they used to focus on avoiding these factors to cure their disease rather than treatment. While preparation of health messages to public, these factors should be considered by the concern authorities.
However, the present study shows different findings in relation to belief in the curability of TB and MDR-TB. While many patients in the Kenyan study (25) thought that TB could be cured but not completely, there was general agreement about curability in the present study.
Studies have demonstrated that compliance with anti tuberculosis therapy is enhanced if patients receive an educational programme (26) , which is most effective if provided as one to one counselling (27) .Hence, adequate counselling and education of patients and close relatives on TB and the necessity for prolonged treatment may play an important role in ensuring completion of treatment.
Quality of Services:
Quality of services was assessed in terms of waiting time per visit, information given to the patients about TB and MDR-TB and its treatment and side effects, and relationship between patients and health service providers to get high compliance of patients with treatment Poor behaviour by health care providers towards patients and poor quality of communication between them can affect patients' confidence, leading to treatment non adherence, especially when treatment is prolonged as with TB and MDR-TB. In the study from Madagascar (28) , it was reported that lack of opportunity to ask questions, insufficient explanation from health workers about disease and treatment, and no information about disease from a doctor were significantly associated with non adherence to TB treatment .In contrast majority of patients and their relatives in the present study were satisfied with the care given by health care workers. Even during holidays (official and unofficial "Bandh") health workers were available in these centres. This is encouraging because earlier studies conducted in Nepal revealed serious breakdowns in the health care worker -patient relationship (Smith 1998) It is encouraging that more than 90% of MDR-TB patients stated that they have to wait less than 2 hours to get the services from the treatment centre. Study conducted by Russell mentioned that poor compliance was associated with increased waiting time in the clinic (29) . The study revealed that, the Centres in Eastern, Mid and Far Western regions in Nepal had most of the essential resources for the provision of care for MDR-TB patients. In contrast centres in Western and Central regions were lacking certain essential facilities such as drinking water, maintenance of cleanliness and competence of health workers especially giving intra muscular injections.
Infection control is a one of the strategy in preventing TB and MDR-TB. Cleanliness of the clinic is a basic requirement for any health care setting for this purpose. Without adequate and regular supervision, the proper hygienic standard could not be maintained.
During FGDs many health workers stated that they need protective equipment to prevent against TB and MDR-TB. Studies have shown that health care workers caring for TB patients are at risk for TB infection and disease. Risk is greatest in those HCW with the closest and longest duration of contact with the TB patient. The International Union Against Tuberculosis and Lung Disease and the WHO published a joint statement on the control of TB transmission in healthcare settings. It emphasized the following:
• Early identification of infectious TB patients • Prompt and effective treatment of such patients • Isolation of infectious TB patients • Environmental control with proper ventilation • Protection of healthcare workers and others
Transmission of TB to HCWs in a public hospital in Brazil was approximately four times greater than the rate in the community (30) . In countries like Estonia (31) , Turkey (32) Malawi (33),(34) India (35) and Thailand (36) the TB incidences among HCWs were also high, and the quoted risks were 1.5 to 11 fold that in the general population or other comparator groups. Nonexistent or ineffective TB infection control facilitates TB transmission in health care settings. Hence special emphasis should be made by the programme managers in improving these aspects of care in Nepal. This should be accompanied by provision of infrastructure facilities in the clinics such as personal protection equipments, adequate space and ventilation, facilities for hand washing etc.
FINANCIAL BARRIER
Of the MDR-TB group, almost all indicated that they face problems to attend the clinic in a regular basis. Out of 10 patients in the Far Western region, five (50%) stated that they were not attending to the clinic regularly due to financial problems. This percentage in the Eastern and Mid Western region was 30% and 10% respectively. This factor is an important public health risk because adherence to daily treatment is the key to successful outcome of MDR-TB .Also untreated sputum positive person can infect 10 to 14 other in a year. Thus, there are important economic and non-economic barriers to treatment adherence which merit attention for both patient and societal benefit. Even though the second line drugs to the patient are given free of charge, the data demonstrate that non -medical costs pose more sizable economic barriers. Thirteen out of 50 MDR-TB patients in the present study stated that their travelling and other costs to attend the clinic were more than 100 NPR (1US$) per visit. In the context of treating patients with drug sensitive tuberculosis, transportation costs have also been identified in other studies as a significant patient cost (37) .
As revealed in Focus Group Discussions it is a disturbing fact that some patients have to sell some of their properties to buy medicine and some have to take out loans, which are frequently offered at exorbitant rates. In Nepal many are under the poverty line. The urban poor are increasing day by day. Most of the TB patients come from the poor society. People cannot afford the travel cost and other expenses from their earnings. In the present study all participants of MDR-TB patients (except mid western region) acknowledged problems, regarding transport costs to obtain treatment, although men were more concerned with the economic burden of treatment. Similarly, studies from Vietnam (4)(5)(8) and Pakistan (7 ) cite structural barriers such as financial constraints (direct and indirect cost) like loss of income, cost of travel and lodging as the causes of non -adherence to TB treatment.
Incentives are a valuable way to help a person overcome barrier to complete a course of treatment of long duration. In FGD, many patients, Health Workers/ DOTS Committee members/ relatives of patients indicated that financial aid would improve the system. .Many studies conducted in other countries show that modest incentives in a structured programme can produce an effective public health intervention in a typically poor, urban population. There are also other projects where cash and non-cash incentives have improved adherence (38) .
Majority of participants in the FGDs thought most MDR-TB patients could not afford the fares to attend treatment clinic, and felt women experience more problems due to lower income. Similar findings were reported in study done by Eastwood and Hill in Gambia. Although many studies have addressed the health provider and drug related costs of tuberculosis, there have been few analyses of the patient-related costs .In rural Uganda and Thailand , respectively , Saunderson and Kamolratanakul et al (39) (40) demonstrated that patients bear more than 60% of the total burden of tuberculosis costs. The provision of free drug alone is therefore not sufficient. Possible solution to this problem may be to provide accommodation and travel aid for the very poor.
Focus group discussions revealed many MDR-TB patients preferred to attend Central region clinics, because they have more confidence in the Kathmandu health services. Similar findings were reported in the study conducted by Smith 1998 in Nepal. This belief is another factor that leads patients to spend more money for accommodation and other expenses. Even though Nepal government has provided services in all five regions, this message has not reached the public. Like drug sensitive tuberculosis, given the availability of treatment facilities at district clinic, accommodation cost and travel distance may be reduced. These changes are expected to benefit the patient through reduced economic barriers for patients and care givers, including transportation expenditures, accommodation costs, and lost income. A South African study of treatment strategies has also demonstrated the significant economic benefit to patients of using nearby clinics for drug distribution (37) . These benefits to patients must, however, be weighed against other risks and benefits of decentralization before a decision can be made regarding the ultimate impact on tuberculosis control.
Cured TB patients and health workers acknowledged that the use of unqualified private practitioners before government medical services was wide spread and this is the main reasons for MDR-TB in Nepal. Few MDR-TB patients stated that they had used traditional healers previously. Motivation for using traditional medicine varied but many patients claimed to have done so because of easy access, confidentiality, local availability and on the advice of others. Quality of care has been found to be an important determinant in patients choice of health facility and can lead to by passing free public health facilities in spite of free paying services in some settings . (41) It is encouraging that, majority of MDR-TB patients in the present study believe that government treatment for MDR-TB is much better than private sector treatment including traditional healers. The importance of staff, community, motivation and a feeling of ownership of the programme in the success of the DOTS strategy in Nepal has recently been highlighted (42) .
During FGDs majority of DOTS Committee members, cured TB patients suggested that health care workers should intensively supervise patients because they may be discontinuing treatment. The first response of HCW s in Nepal, when asked about how to address the problems of non adherence, they often stated that a tracing system needs to be initiated. This is important because non adherence of MDR-TB patients can spread their disease to normal population.
SOCIAL STIGMA AND DICREIMINATION
Findings of FGDs revealed very little stigma and discrimination associated with TB and MDR-TB patients among health workers, family members and friends of the patients. But few TB patients mentioned cases of landlords evicting these patients and several patients were hiding their diagnosis from their landlords and outsiders. The stigma associated with TB might well be another reason why many Nepalese travel so extensively when they seek medical care. Many important points that came up in the FGD concerned treatment seeking behaviours of women. Female patients were more bothered than male patients about the lack of privacy in the clinic. Nearly half of the female MDR-TB patients interviewed stated that they would prefer a female health worker to deliver their treatment.
LIMITATION
Care should be taken before generalizing these findings, due to the small number of cases interviewed in the study and qualitative nature of the study. Non randomized sampling method may also have introduced hidden biases even though it is common in all qualitative studies. Finally, the reasons stated for barriers by the study participants have been taken as a statement of fact. This, however, cannot be validated and must be accepted as a limitation of the study finding. Despite the above considerations, the present study highlights areas for concern that require action to further improvement in MDR-TB treatment in Nepal.
